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FOR GRATE SEE DRAWING E 201.7.0 - E 201.11.0 


FOR FRAME SEE DRAWING E 201.6.0 


24" MIN. 
BRICKS MAY BE USED FOR 


kk 
SQUARE OPENING GRADE ADJUSTMENTS. 
8" MIN. FRAME TO BE SET IN 
FULL BED OF MORTAR. 


SEE DRAWING E 202.4.0 FOR ys 
JOINT DETAILS 


TAPERED SECTION 


4'+ 1" DIAMETER 
MORTAR ALL JOINTS 


PROVIDE "V" 


OPENINGS 
WEEPHOLE 


(OPENING TO BE PRECAST 
IN RISER SECTION) OUTSIDE OF PIPE 


SEE NOTE #2 +2" CLEARANCE 


6'-6" (STANDARD DEPTH) 
W/ 7'-6" (DEEP SUMP) 


VARY FROM 1' TO 4' 


1" CLEAR RR 
MIN. 0.12 SQ. IN STEEL 
PER VERTICAL FOOT, 
PLACED ACCORDING TO 


AASHTO DESIGNATION M199 


HEIGHT OF RISER SECTIONS 
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5 IN MIN. 


SEE DRAWING E 202.4.0 FOR BASE DETAILS 
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MINIMUM DEPTH OF SUMP TO BE 2 FT 
WHEN A CURB INLET IS INSTALLED, THE OPENING IS TO BE 24"+1" X 27"41" 
*** REINFORCING STEEL BASED ON A WALL THICKNESS OF 5". 


Kk 


NOTES: 


1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON E 201.3.0 
2. FACE OF PIPE FLUSH OR NOT TO PROJECT MORE THAN 4" FROM FACE OF WALL 
ALONG CENTERLINE OF PIPE. 
3. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE STANDARD SPECIFICATIONS. 
4. ALL CONCRETE TO BE AIR ENTRAINED 
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FOR GRATE SEE DRAWINGS E 201.7.0 - E 201.11.0 
FOR FRAME SEE DRAWING E 201.6.0 
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SQUARE OPENING GRADE ADJUSTMENTS. 
ze FRAME TO BE SET IN 


FULL BED OF MORTAR. 
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CONCRETE BLOCK 


PIPE TO BE SET 
SEE NOTE #2 ————— IN FULL BED 
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PRECAST TUB 
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8" DIAMETER HOLE IN CENTER OF BASE 
HOLE TO BE FILLED WITH 
4000 PSI CEMENT CONCRETE 

4000 PSI CEMENT CONCRETE (SEE MASSDOT SPECIFICATIONS FOR 


(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS) 
DESIGN REQUIREMENTS) 
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MINIMUM DEPTH OF SUMP TO BE 2' 
WHEN A CURB INLET IS INSTALLED, THE OPENING IS TO BE 24"+1" X 27"41" 
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NOTES: 


1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON DRAWING E 201.3.0 
2. FACE OF PIPE FLUSH OR NOT TO PROJECT MORE THAN 4" FROM FACE OF WALL 

ALONG CENTERLINE OF PIPE. 
3. FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE STANDARD SPECIFICATIONS. 
4. ALL CONCRETE TO BE AIR ENTRAINED 
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WEIGHTS: 
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4-FLANGE FRAME 270 LBS. MIN 
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Machine tolerances: 
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NOTE: CASCADE GRATE ONLY TO BE 
r USED ON FACILITIES WHERE BICYCLE 
Surfaces noted V must TRAVEL IS LEGALLY ALLOWED. 

be machined flat and 

in-plane within .010" 
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STAINLESS STEEL GRADE 304 





























CLASSIFICATION: 
CAST IRON - SEE STANDARD SPECIFICATIONS 
WITH NO BLACK ASPHALT COATING ALLOWED 








Tumbler should be set at 1 1/4" below machined grate seat 
for installation. 











Once grate is set in frame, torque bolt % turn past snug. 











WEIGHTS: 

3-FLANGE FRAME 240 LBS. MIN 
4-FLANGE FRAME 270 LBS. MIN 
B-1 GRATE 265 LBS. MIN 
































































































































CASTING TOLERANCES: 
NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED SHALL CONFORM TO AASHTO 


AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED. M306 


NOTE: IDENTIFYING INFORMATION SHOWN ON FRAMES & GRATES TO 
BE CAST WITH FRAME AND GRATE 
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INFORMATION. 
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Tumbler should be set at 1 1/4" below machined grate seat 
for installation. 




















Once grate is set in frame, torque bolt “ turn past snug. 


WEIGHTS: 
—— 3-FLANGE FRAME 240 LBS. MIN 
4-FLANGE FRAME 270 LBS. MIN 
B-2 GRATE 265 LBS. MIN 


























































































































CASTING TOLERANCES: 
NOTE: SEAT SURFACES ON BOTH FRAME AND GRATE ARE MACHINED SHALL CONFORM TO AASHTO 


AND GRATE MUST NOT ROCK IN FRAME WHEN ASSEMBLED. M306 


NOTE: IDENTIFYING INFORMATION SHOWN ON FRAMES & GRATES TO 
BE CAST WITH FRAME AND GRATE 
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Machine tolerances: 


CASTING TOLERANCES: Sliifaées noled =. rust 
SHALL CONFORM TO AASHTO M306 be machined flat and 


in-plane within .010" 
Total Indicator Reading 


Tumbler should be set at 1 1/4" below machined grate seat for installation. NOTE: BAR GRATE NOT TO BE USED ON 


FACILITIES WHERE BICYCLE TRAVEL IS 
Once grate is set in frame, torque bolt 4 turn past snug. LEGALLY ALLOWED. 
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CLASSIFICATION: 
CAST IRON - SEE STANDARD SPECIFICATIONS 
WITH NO BLACK ASPHALT COATING ALLOWED 













































































































































































NOTE: SEAT SURFACES ON BOTH FRAME AND 
GRATE ARE MACHINED AND GRATE MUST NOT 
ROCK IN FRAME WHEN ASSEMBLED. 











Tumbler should be set at 1 1/4" below 
machined grate seat for installation. WEIGHTS: 


3-FLANGE FRAME 240 LBS. MIN 
Once grate is set in frame, torque bolt 4-FLANGE FRAME 270 LBS. MIN 
4 turn past snug. A-4 GRATE 205 LBS. MIN 
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STANDARDS 








FRAME TO BE SET IN FULL 
BED OF CEMENT MORTAR 


BRICKS MAY BE USED a 


BETWEEN FRAME & 
TOP COURSE FOR GRADE 
ADJUSTMENT. 


24"+1" 


IN 3 OR 4 COURSES 


BLOCKS TO BE SET IN FULL 
BED OF MORTAR 


VARIABLE DEPTH 


FLOOR OF STRUCTURE TO BE 
FACE OF PIPE FLUSH OR VARIES HEADERS LAID FLAT 
NOT TO PROJECT MORE 
THAN 4" FROM FACE OF 
WALL ALONG CENTERLINE 
OF PIPE. 


BASE TO BE OF 

4000 PS] CEMENT CONCRETE 

(SEE MASSDOT SPECIFICATIONS FOR 

DESIGN REQUIREMENTS) 

OR PRECAST CONCRETE SECTIONAL PLATES. SEE BELOW. 


INVERT TO BE INVERTED ARCH WITH BRICKS BRICK CHIPS AND MORTAR OR 

LAID ON EDGE AS STRETCHERS. 4000 PSI CEMENT CONCRETE (SEE MASSDOT SPECIFICATIONS FOR 
DESIGN REQUIREMENTS) 
(IF CONCRETE IS HAND MIXED SEE LATEST STANDARDS SPECIFICATIONS.) 
ALL CONCRETE TO BE AIR ENTRAINED 


3'-4" MIN. 


4" SECTIONAL PLATES 


KEYWAYS TO BE FILLED WITH 
CEMENT MORTAR. 


MORTAR NOT REQUIRED 
IN VERTICAL JOINTS. 


SECTION A-A 
PLAN OF BASE 


SOLID SECTION; OR FILL HOLE WITH BRICKS AND MORTAR; 

OR FILL WITH 4000 PSI CEMENT CONCRETE 

(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS) 

(IF CONCRETE IS HAND MIXED SEE LATEST STANDARD SPECIFICATIONS) 


NOTE: 
1. DESIGN SHOWN IS FOR MANHOLE OF 9' OR LESS 
AND PIPE DIAMETER OF 30" OR LESS. 
2. STANDARD MANHOLE DEPTH TO BE 6'-6" OR LESS 


| 2 DATE OF ISSUE 
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BRICKS MAY BE USED BETWEEN 
FRAME AND TOP COURSE FOR 
GRADE ADJUSTMENT. FRAME TO 
BE SET IN FULL BED OF CEMENT 
MORTAR. 
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6" aie my | = | ‘ 
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PIPE FLUSH OR NOT TO 
PROJECT MORE THAN 4" 
INSIDE FACE OF WALL ALONG 
CENTERLINE OF PIPE. 


VARIABLE 


hid FLOW 
$ 
ee 


BLOCKS TO BE SET IN FULL 
BED OF MORTAR 
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Ha 


6" WALL TO MAX. DEPTH OF 9' 


>— 


MORTAR 


VARIABLE DEPTH 


FLOOR OF STRUCTURE TO BE 
HEADERS LAID FLAT 


VARIES 
30" MAX. 


BASE TO BE OF 

4000 PSI CEMENT CONCRETE 

(SEE MASSDOT SPECIFICATIONS FOR 

DESIGN REQUIREMENTS) 

OR PRECAST CONCRETE SECTIONAL PLATES. SEE BELOW. 


OR MORE BELOW 


THICKNESS 9! 
SURFACE 


tL] tt ttm 
AN CO KL 
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BRICK CHIPS AND MORTAR OR 4000 PSI CEMENT CONCRETE 

(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS) 
INVERTED ARCH WITH BRICKS (IF CONCRETE IS HAND MIXED SEE LATEST STANDARDS SPECIFICATIONS.) 
LAID ON EDGE AS STRETCHERS. ALL CONCRETE TO BE AIR ENTRAINED 


3'-4" MIN. 
4" SECTIONAL PLATES 
KEYWAYS TO BE FILLED WITH 
CEMENT MORTAR. 


MORTAR NOT REQUIRED 
IN VERTICAL JOINTS. 


SECTION A-A PLAN OF BASE 


SOLID SECTION; OR FILL HOLE WITH BRICKS AND MORTAR; 
OR FILL WITH 4000 PSI CEMENT CONCRETE 
(SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS) 


NOTE (IF CONCRETE IS HAND MIXED SEE LATEST STANDARD SPECIFICATIONS) 


1. MANHOLE DESIGN IS FOR PIPE DIAMETER OF 30" OR LESS 
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r? STANDARD MANHOLE FRAME AND 
| COVER SEE DRAWINGS E 202.6.0-E 202.8.0 


24" +t" BRICKS MAY BE USED FOR 
DIAMETER GRADE ADJUSTMENTS. 
FRAME TO BE SET IN 


<—— 8"MIN. FULL BED OF MORTAR 


SEE JOINT DETAILS 


CONICAL SECTION 


ou MORTAR ALL JOINTS 
Mn, 
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ACCORDING TO AASHTO 
DESIGNATION MI99 


HEIGHT OF RISER 
SECTIONS VARY 
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1-#3 BAR AROUND OPENINGS 
FOR PIPES 18" DIAMETER 
AND OVER, 1" COVER 


6'-6" (STANDARD DEPTH) 


2" CLEAR 
7 FLOOR OF STRUCTURE TO BE 
30" MAX. HEADERS LAID FLAT 


BRICK CHIPS AND MORTAR OR 

4000 PSI CEMENT CONCRETE (SEE MASSDOT 
SPECIFICATIONS FOR DESIGN REQUIREMENTS) 
(IF CONCRETE IS HAND MIXED SEE LATEST 
STANDARD SPECIFICATIONS) 

ALL CONCRETE TO BE AIR ENTRAINED 


OUTSIDE OF 
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Ks 


PROVIDE "V" OPENINGS 
INVERTED ARCH WITH 


PIPE OPENINGS TO BE 
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PRECAST UNIT 


PRECAST BASE 


1" CLEAR 


1 1/2" MIN. 
1 1/2" MIN. 


CAST IN PLACE 


BASE 


JOINT DETAILS 
BASE DETAILS 


NOTE: 
1. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE LATEST STANDARD SPECIFICATIONS. 
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STANDARD COVER 
FOR COVER DETAILS SEE DRAWING E 202.8.0 


34" 


28 1/4" 
26 1/4" 
1 athe 


TYPE - A FRAME 


NOTES: 
1. MINIMUM MASS - 265 LBS. 
2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS 
WITH NO BLACK ASPHALT COATING ALLOWED 
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SEE DETAIL Y 


FRAME SET IN FULL 
BED OF MORTAR 


31/2" 


ee ee 24" + 1" OPENING 
RON ARY WALL = STANDARD COVER 


FOR COVER DETAIL, SEE DRAWING E 202.8.0 
DETAIL Y 
NOTES: 
1. MINIMUM FRAME MASS 265 LBS. 
2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS 
WITH NO BLACK ASPHALT COATING ALLOWED 
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MANHOLE COVER FOR TYPE A & B FRAMES 


NOTES: 
1. MINIMUM COVER MASS - 200 LBS. DETAIL OF FIN 


2. MATERIAL - CAST IRON - SEE STANDARD SPECIFICATIONS 
WITH NO BLACK ASPHALT COATING ALLOWED 
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STANDARDS 


WEEPHOLE 


OUTSIDE FACE 
AT TOP 


AT BASE 


OUTLET PIPE 


INSIDE FACE 
AT TOP 


AT BASE 
SEE NOTE #2 


THROAT 


4" CAST IRON FRAME FULL BED OF MORTAR 


gf 
LY Wen 
4 NS BRICKS MAY BE USED BETWEEN FRAME AND TOP 


THROAT is COURSE FOR GRADE ADJUSTMENT. FRAME TO BE SET 
IN FULL BED OF MORTAR. 


TAPER IN 3 OR 4 COURSES ws 


6" MIN. 


FACE OF PIPE FLUSH OR NOT TO PROJECT 
MORE THAN 4" FROM FACE OF WALL ALONG 
WEEPHOLE CENTERLINE OF PIPE. 


6'-6" STANDARD DEPTH 


OUTLET PIPE 


*MIN. DEPTH TO BE 2' 


3'-0" MAXIMUM 


NOTES: 


1. MINIMUM CAST IRON FRAME MASS - 205 LBS. 
SEE DETAIL ON DRAWING E 203.1.0 


2. STANDARD PARALLEL BAR GRATE TO BE USED. 
SECTION A-A SEE DETAILS ON DRAWINGS E 201.11.0 


3. FOR DESCRIPTION, MATERIALS, AND CONSTRUCTION 
METHODS, SEE STANDARD SPECIFICATIONS. 
4000 PSI CEMENT CONCRETE (SEE MASSDOT 


SPECIFICATIONS FOR DESIGN REQUIREMENTS) 4. THIS DROP INLET IS NOT TO BE USED AT ANY 
OR PRECAST CONCRETE SECTIONAL PLATES LOCATION WHERE IT MAY PRESENT A HAZARD TO 
SEE DRAWING E 202.2.0 VEHICLES THAT RUN OFF THE ROAD 

FOR FLUSH TYPE SEE DRAWING E 203.4.0 


5. SEE DRAWING E 201.3.0 CONCRETE BLOCK 
CATCH BASIN FOR DETAILS 


4'-0" DIA. MIN. 


DATE OF ISSUE 
Massachusetts Department of Transportation OCTOBER 2017 
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WEEPHOLE 


THROAT WEEPHOLE 


PLAN 


4" CAST IRON FRAME 


WEEPHOLE 


3'-0" MAXIMUM 


4'-0" DIA. MIN. 


SECTION A-A 


4000 PSI CEMENT CONCRETE (SEE MASSDOT 
SPECIFICATIONS FOR DESIGN REQUIREMENTS) 
OR PRECAST CONCRETE SECTIONAL PLATES 
SEE DRAWING E 201.3.0 


Massachusetts Department of Transportation 


CONSTRUCTION DROP 





STAN 





DAR 





DS 


OUTSIDE FACE 
AT TOP 


AT BASE 


OUTLET PIPE 


INSIDE FACE 
AT TOP 

AT BASE 

SEE NOTE #2 


FULL BED OF MORTAR 


BRICKS MAY BE USED BETWEEN FRAME AND TOP 
COURSE FOR GRADE ADJUSTMENT. FRAME TO BE SET 
IN FULL BED OF MORTAR. 


PRECAST CONCRETE THROAT. 
SEE DRAWING E 203.7.0 


FACE OF PIPE FLUSH OR NOT TO PROJECT 
MORE THAN 4" FROM FACE OF WALL ALONG 
CENTERLINE OF PIPE. 


OUTLET PIPE 


* 
MIN. DEPTH TO BE 2' 


NOTES: 


1. MINIMUM CAST IRON FRAME MASS - 205 LBS. 
SEE DETAIL ON DRAWING E 203.1.0 


2. STANDARD PARALLEL BAR GRATE TO BE USED. 
SEE DETAILS DRAWINGS E 201.11.0 


3. FOR DESCRIPTION, MATERIALS, AND CONSTRUCTION 
METHODS, SEE STANDARD SPECIFICATIONS. 


4. TO BE USED IN MEDIANS AND DITCHES THAT 
ARE WITHIN THE RECOVERY AREA. 


5. SEE DRAWING E 201.3.0 CONCRETE BLOCK 
CATCH BASIN FOR DETAILS 


DATE OF ISSUE 
OCTOBER 2017 


INLET TYPE CF DRAWING NUMBER 
E 203.4.0 





PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0 


FOR FRAME SEE DRAWING E 203.1.0 


BRICKS MAY BE USED FOR 
GRADE ADJUSTMENTS. 


FRAME TO BE SET IN 
20" 44" FULL BED OF MORTAR 
SQUARE OPENING 
8" MIN. 
SEE DRAWING E 202.4.0 
FOR JOINT DETAILS 


48" + 1" DIAMETER MORTAR ALL JOINTS 


TAPERED SECTION 


PROVIDE "V" OPENINGS 


WEEPHOLE 


(OPENING TO BE PRECAST 
IN RISER SECTION) 


1" CLEAR 


OUTSIDE OF 


6'-6" (STANDARD DEPTH) 
PIPE + 2" 


VARY FROM 1' TO 4' 


MIN. 0.12 SQ. IN. STEEL 
PER VERTICAL FOOT, 
PLACED ACCORDING TO 
AASHTO DESIGNTION MIg99 


HEIGHT OF RISER SECTIONS 


3'-0" MAX 


SEE DRAWING E 202.4.0 FOR BASE DETAILS 


* MINIMUM DEPTH OF SUMP TO BE 2' 


NOTES: 
1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON DRAWING E 203.3.0 
2. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHOD, SEE LATEST STANDARD SPECIFICATIONS 


3. THIS DROP INLET IS NOT TO BE USED AT ANY LOCATION WHERE IT MAY PRESENT A HAZARD TO VEHICLES 
THAT RUN OFF THE ROAD. FOR FLUSH TYPE SEE DRAWING E 203.6.0 
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| aa PARALLEL BAR GRATE SEE DRAWINGS E 201.11.0 


FOR FRAME SEE DRAWING E 201.6.0 


BRICKS MAY BE USED FOR 
GRADE ADJUSTMENTS. 


FRAME TO BE SET IN 
FULL BED OF MORTAR. 


PRECAST CONCRETE THROAT 
SEE DRAWING E 203.7.0 


APERED SECTION 


MORTAR ALL JOINTS 


o PROVIDE "V" OPENINGS 
WEEPHOLE 
(OPENING TO BE PRECAST 


IN RISER SECTION) OUTSIDE OF PIPE 
+2" CLEARANCE 


STANDARD DEPTH 


VARY FROM 1' TO 2' 


1" CLEAR 
MIN. 0.12 SQ IN. STEEL 
PER VERTICAL FOOT, PLACED 
ACCORDING TO AASHTO 
DESIGNATION M199 


HEIGHT OF RISER SECTIONS 


SEE DRAWING E 202.4.0 FOR BASE DETAILS 


* MINIMUM DEPTH OF SUMP TO BE 2' 


NOTES: 


1. DETAILS NOT INDICATED ABOVE ARE TO BE SIMILAR TO THOSE SHOWN ON 
DRAWINGS E 203.3.0 AND E 203.4.0 


2. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHOD, SEE LATEST STANDARD SPEFICATIONS 


3. TO BE USED IN MEDIANS AND DITCHES THAT ARE WITHIN THE RECOVERY AREA 


DATE OF ISSUE 
Massachusetts Department of Transportation OCTOBER 2017 
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PARALLEL BAR GRATE 
SEE NOTE #1 


UPPER FACE OF WALL 


BASE OF WALL 


PLACE PARALLEL TO FLOW 


NOTES: 


USE CASCADE GRATE WHERE BICYCLE TRAVEL IS LEGALLY ALLOWED. 
SEE DRAWINGS E 201.7.0 - E 201.9.0 

BRICK WALL TO BE 8" THICK; EVERY FIFTH COURSE TO BE HEADERS; 
OUTSIDE TO BE FINISHED WITH CEMENT MORTAR COATING. 

WHEN USING CONCRETE BLOCKS, BLOCKS TO BE SET IN FULL BED 

OF MORTAR AND TAPERED IN 3 OR 4 COURSES. 

BACKFILL FOR FULL DEPTH OF BASIN EXCAVATION TO BE GRAVEL. 
FOR DESCRIPTION, MATERIALS AND METHOD OF CONSTRUCTION 

SEE STANDARD SPECIFICATIONS. 


aL 
. FULL BED OF MORTAR 


1/2" MORTAR COAT 
>>> BRICK WALL 


DRY STONE 


MASONRY 


6'-6" STANDARD DEPTH 


ace 


4'-0" MIN 
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4000 PSI CEMENT CONCRETE FRONT ELEVATION 
(SEE MASSDOT SPECIFICATIONS 
FOR DESIGN REQUIREMENTS) 


END ELEVATION 


DIAMETER LENGTHS Peery [eee abies 
DESIGN : 
FIELD STONE a (CY) (LBS) 
CF 


MASONRY ENDS 
37 
Tear [4 
ECE 


5-11" 


1" PORT. CEMENT 
MORTAR CAP. 


N]N 
@| 
| N 


a 


= 


“NI 
KR 


FIELDSTONES 
IMBEDDED 
IN MORTAR 


END ELEVATION 


(IN.) 
[Abe | 
2 
| 2 [2 | 5 | 
oe eS er 
| 4 |e [a | 
| 5s | 2 | a 
| 6 | 2 | 30 | 
tee Ue Ae 15 | 
| 8 | 5 | 1 | 
8s | 15.4] 21 
jie 40% if 15] 24 | 
Pon | 15 | 30 _| 
| 2 | te | te | 
| 13 | ie | 2 | 
| 14 | 18 | 24 | 
| 1s | te | 30 | 
NG et et 
| 7 | a1 | mm 
| te | 21 | 30 | 
| 19 | 24 [| 24 
| 20 | 2 | 30 | 
| 21 [| 30 | 90 | 


NOTE: 
1. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE STANDARD SPECIFICATIONS. 
2. ALL CONCRETE DIMENSIONS SHOWN ARE MINIMUM. 
3. PAYMENTS WILL BE BASED ON THE QUANTITIES SHOWN IN ACCOMPANYING TABLE. 
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SECTION SECTION Y-Y 


TABLE 
[ALL DIMENSIONS ARE inches OR feet] 


pie] wo fa {es | o |e | oe | we | mt | 2 [store 
Ea a CCD 
po ee ee ee 
poe eee ee 
poh pe fee bee 
mobs ew fee fee ime em 
rope be fee be ee fom 
pee eee ee 
ef be be 

Cn a a 

Ca aC a 


1. SEE STANDARD SPECIFICATIONS FOR THE TYPE OF PIPE TO BE USED (BELL & SPIGOT OR TONGUE & GROOVE) 
2. SEE STANDARD SPECIFICATIONS FOR THE TYPE OF PIPE AND PLACING OF STEEL REINFORCEMENT. 
3. THE JOINTS ARE TO BE COMPATIBLE WITH THE MAIN RUN OF PIPE. 
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CONNECTOR 


SECTION 
7" FOR 12" TO 30" DIA. 


12" FOR 36" TO 48" DIA. 


a DIMENSIONS (IN. APPROX. 


) 
DIA. 
(IN) | GA. A B H L W SLOPE 
(£1") \(MAX.)} (41")— [(#1 17 (+ 2") 
EDGE 18 16 31 36 1V :2.5H 


GALVANIZED 


COUPLING 
BAND 


GALV. TOP FINISH PLATE 


WW. 


SKIRT 
12" FOR 12" TO 36" DIA. 


24" FOR 36" TO 48" DIA. 


SKIRT LIP 
TOE PLATE 


—-| BOLT HOLES - 12" MAX.C.TOC. |=— 


ALTERNATE CONNECTIONS 


PIPE PIPE 
THREADED CONNECTOR THREADED 
ROD LUG ROD 


FOR 12" TO 24" ONLY FOR 30" AND 36" ONLY 


NOTES: 


TOE PLATE TO BE PUNCHED TO MATCH HOLES IN SKIRT LIP. 3/8" @ GALVANIZED BOLTS TO BE FURNISHED. 
LENGTH OF TOE PLATE TO BE W+10" FOR 12" TO 30" DIA. PIPE AND W+22" FOR 36" TO 48" DIA. 

SKIRT SECTION FOR 12" TO 24" DIA. PIPE TO BE MADE IN ONE PIECE. SKIRT SECTION FOR 12" TO 30" 

DIA. PIPE MAY BE MADE FROM TWO SHEETS JOINED BY RIVETING OR BOLTING ON CENTER LINE WITH 

3/8" DIA. FASTENERS. 

CONNECTOR SECTION, TOE PLATE AND SKIRT TO BE OF SAME THICKNESS METAL; EACH TO BE GALVANIZED 
AND COATED WITH A TAR BASE PAINT. 

FOR DESCRIPTION, MATERIALS AND CONSTRUCTION METHOD, SEE LATEST STANDARD SPECIFICATIONS. 


DATE OF ISSUE 
OCTOBER 2017 


DRAWING NUMBER 


E 206.9.0 


Massachusetts Department of Transportation 
Highway Division 


CONSTRUCTION 
STANDARDS 


STANDARD METAL END 














AZIS WNIWON SYSLANVIG Adid Tv (1 


‘ALON 


vs cy ge ae 
ddld 


uGb X uch 
TIVM NIVLEND TIVM NIVLYND 


(SLNAWSYINDSY NOISAC HOS zey (SLNAWSYINOAY NOISAG YO 
SNOILVOISIOAdS LOGSSVW 33s) SNOILVOISIOAdS LOGSSVW 33s) 
ALAYONOOD LNAWAD ISd 0007 18 ALAYONOOD LNAWSOD ISd 000P «8 


(YWATO «2/t b) OINGVA (YWATO u2/t L) OlNEVA 
FUIM OL “ON 19 X a9 FUYIM OL “ON 9 X 9 


STIVM G39NIM HLIM GNA 


Adid ‘0°’ Adlid ‘0'Y 


wGb Xudb TIVM NIVLYNOD 


uGb X uSb 
TIVM NIVLYND 


DATE OF ISSUE 


OCTOBER 2017 


DRAWING NUMBER 


CONCRETE SPLASH PADS 


Highway Division 


E 208.1.0 
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SURFACE TREATMENT: 


4" PLANTABLE SOIL AND SEED 
OVER 


8" COMPACT GRAVEL OR he see 
1/2" CRUSHED 

4" MINIMUM DEPTH OF PAVEMENT STONE: 
MILLING MULCH PLACE DIRECTLY es! 

OVER GEOTEXTILE AND CRUSHED YA Saal ge a 


STONE BOX 


a 
: 4 
wa4. a , 


\ 
¢/—— GEOTEXTILE ° 
ae ; 

a ee J 


MINIMUM PLACEMENT DEPTH IS 4'-0" 
OR WHERE SPECIAL BORROW IS 
PLACED BELOW THE BOTTOM OF 
SPECIAL BORROW OR GREATER DEPTH 
IF REQUIRED BY FIELD CONDITIONS 


PERFORATED PIPE 


(a 
Lu 
Fk 
Lu 
= 
< 
a 


2" FOR PERVIOUS 


BOTTOM 
MIMIMUM WIDTH 
O.D. PIPE + 12" 


1. GEOTEXTILE FABRIC AS DESCRIBED IN SECTION M9.50 


NOTES: 


2. PIPE SHALL BE SET AT BOTTOM OF TRENCH FOR IMPERVIOUS BOTTOM. 


3. SUBDRAIN LOCATED APPROXIMATELY AT INTERSECTION OF TANGENTS (SEE 
DWG. E102.1.0) 


4. GRAVEL (AND SPECIAL BORROW WHERE REQUIRED) SHALL INTERSECT 
CRUSHED STONE FOR SUBDRAIN 


ficories 
Highway Diduice OCTOBER 2017 
SUBDRAIN 
CONSTRUCTION DRAWING NUMBER 
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SECTION A-A 


STAKED FILTER 
FABRIC FOR 
EROSION CONTROL 


STAKE (TYP.) 


HAY BALE FOR 
EROSION CONTROL 


6" X 6" TRENCH LAY FILTER FABRIC IN TRENCH 
END UP SLOPE AND BACK FILL 


SECTION X-X 


HAY BALES FOR 
EROSION CONTROL 
(2 STAKES 
PER BALE) 


HAY BALES AND SILT FENCES 


CONSTRUCTION 
STANDARDS FOR EROSION CONTROL 











FILTER FABRIC FOR 
EROSION CONTROL 
(STAKE FILTER 
FABRIC EVERY ‘ft) 
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48"+1" Sane 


1" \=— 


BITUMINOUS CONCRETE 


48" +1" 


1/2" DIAMETER SMOOTH 
aes. two q zy a Bees. . STEEL DOWELS 2' LONG 
"4000 PSi CEMENT CONCRETE eee ies 
(SEE MASSDOT SPECIFICATIONS ; 
3 REQUIRED. 
FOR DESIGN REQUIREMENTS) 


GRAVEL 6" X 6" NO. 10 WIRE FABRIC 


CURTAIN WALL 
a 
CEMENT CONCRETE 


FORMED JOINT 1/4" WIDE X 1" DEEP 
FILLED WITH HOT POURED MASTIC SEALER 


1 1/2" CL. 6" X 6" NO. 10 WIRE FABRIC 


4000 PSI CEMENT CONCRETE 
(SEE MASSDOT SPECIFICATIONS 
FOR DESIGN REQUIREMENTS) 


| - €EMe CONC. . * 


CURTAIN 
GRAVEL 


1' SECTION COATED WITH GRAPHITE LUBRICANT 


CURTAIN WALL TO BE INSTALLED CONTRACTION JOINT TO BE PLACED 30' MAXIMUM CENTER TO CENTER 


AT TERMINI OF PAVING 


SECTION A-A DETAILS OF CONTRACTION JOINTS 


MASTIC JOINT SEALER, 1" DEEP 
1 1/2" CL. 6" X 6" NO. 10 WIRE FABRIC 
| 4000 PSI CEMENT CONCRETE 
———— (SEE MASSDOT SPECIFICATIONS 
4" TO 8" r ? FOR DESIGN REQUIREMENTS) 


f 1/2" DIA, SMOOTH STEEL DOWEL 
8 ever 1/2" PREFORMED JOINT FILLER 


| 


1' SECTION COATED WITH GRAPHITE LUBRICANT 


EXPANSION JOINTS TO BE INSTALLED AT APPROACHES TO STRUCTURES 


DETAILS OF EXPANSION JOINTS 


NOTES: 
1. ON CURVED ALIGNMENT, WATERWAYS SHALL BE BANKED AS DIRECTED. 


2. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS, SEE LATEST STANDARD SPECIFICATIONS. 
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4000 PSI CEMENT CONCRETE 


CONCRETE MASONRY STONE MASONRY 8 Se Lappe ey alas 
FOOTING EXCLUDING COPING aa Se FOR DESIGN REQUIREMENTS), 
H W D 7 OR PRECAST OR CAST IN-PLACE 
fr Len | 


SECTION | VOLUMEPER | SECTION | VOLUME PER (OPTIONAL) OR GRANITE, IF 
AREA UNIT LENGTH AREA UNIT LENGTH <¢ SPECIFIED 
(SQ. FT.) | (CU.YDJLIN.FT) | (SQ. FT.) | (CU.YD//LIN.FT) 
COPING 


6" MINIMUM 
18" MAXIMUM 


1" BEVEL 
SEE NOTE #1 


GRAVEL 
BACKFILL . 


BATTER 
4% 


1/2 C.Y. MIN. 
CRUSHED STONE 


LIMIT OF PAY EXCAVATION 


4" WEEP HOLES 
20'C. TOC. 


BACKFILL ELEVATION 
Y f V7, 
- 


GRAVEL * 
BACKFILL 


ror —F 


4000 PSI CEMENT CONCRETE 
(SEE MASSDOT SPECIFICATIONS 
FOR DESIGN REQUIREMENTS) 


36.90 
37.65 
28.40 
40.65 
41.40 
43.65 
4ao_| 16a | 17763 | 6579 _| 
45.15 


COPING TO BE PRECAST CONCRETE OR GRANITE OF UNIFORM DEPTH FOR THE ENTIRE LENGTH. DEPTH 
OF CONCRETE TO BE 1/12 THE AVERAGE "H" WITHIN THE LIMITS SHOWN. DEPTH OF GRANITE TO BE AS 
SHOWN ON THE PLANS, 6" OR 9". 


FOR CHAIN LINK FENCE ON TOP OF WALL, THE COPING SHALL BE CONCRETE CAST-IN-PLACE 
WITH A MINIMUM DEPTH OF 12". THE LENGTH OF GALVANIZED PIPE SLEEVES FOR FENCE 
POSTS SHALL BE EQUAL TO THE DEPTH OF COPING. 


NOTES: 


1. COPING OVERHANG TO BE APPROXIMATELY 3" FOR 
WALLS 10' OR MORE IN HEIGHT AND APPROXIMATELY 
2" FOR WALLS LESS THAN 10' IN HEIGHT; INA 
CONTINUOUS WALL OF VARYING HEIGHT THE 
OVERHANG WILL BE APPROXIMATELY 2" TO 3" 
FOR THE ENTIRE LENGTH. 


. ALL DIMENSIONS SHOWN ARE MINIMUM. 
3. PAYMENT WILL BE BASED ON THE ACCOMPANYING TABLE. 
4. TO BE FOUNDED ON SUITABLE SOIL 
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STANDARDS 


6" RISERS re 
12" TREADS SLOPE = 1V:2H 


a TREADS 1 
: TREADS 12" 
— 


DESIGN A 
FRONT VIEW 


PLEASE NOTE: DESIGN B HAS BEEN DISCONTINUED 


9 1/2" 10 1/2" 


7" RISERS 


10 1/2"TREADS 


GRADE OF SIDEWALK 


SLOPE = 1V:1.5H 
RISERS 7" 
TREADS 10 1/2" 


[| 


DESIGN C 
FRONT VIEW 


NOTES: 
1. ALL CONCRETE DIMENSIONS SHOWN ARE MINIMUM EXCEPT RISERS AND TREADS 


WHICH HAVE 1/4" TOLERANCE. 
2. FOR REINFORCING STEEL AND CONCRETE QUANTITIES SEE DRAWING E 304.2.0 
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NOTES: 


1. ALL DIMENSIONS OF STANDARD GUARDRAIL COMPONENTS, INCLUDING PANELS, POSTS, OFFSET BLOCKS, BOLTS, NUTS, WASHERS AND HOLES, ARE BASED UPON 
ENGLISH UNIT CONVERSIONS OF THE AASHTO-ARTBA-AGC JOINT COMMITTEE TASK FORCE 13 REPORT: A GUIDE TO STANDARDIZING HIGHWAY BARRIER HARDWARE 
(http://www.aashtotf13.org/Barrier-Hardware.php). 

ALL GUARDRAIL MATERIALS SHALL CONFORM TO M8.07.0 UNLESS OTHERWISE INDICATED. 


APPROVAL BY THE ENGINEER IS REQUIRED WHERE A DIFFERING GUARDRAIL CONFIGURATION IS REQUIRED FOR CONSTRUCTABILITY BEYOND THE OPTIONS SHOWN 
IN THESE STANDARDS OR THE PLANS. 


THE BEGIN OR END STATION LABELS SHOWN IN THESE STANDARDS CORRESPOND TO THE STATION AND OFFSET CALLOUTS SPECIFIED IN THE PLANS. 
USE 12'-6" NOMINAL LENGTH PANELS UNLESS OTHERWISE INDICATED IN THESE STANDARDS OR THE PLANS. 
ALL LAP SPLICES SHALL BE MIDSPAN UNLESS OTHERWISE SHOWN. 


LAP SPLICES SHALL BE CONSTRUCTED WITH THE SPLICE RIDGE ORIENTED DOWNSTREAM OF THE FINAL DIRECTION OF TRAFFIC IN THE NEAREST TRAVEL LANE. 
REORIENTING LAP SPLICES FOR TEMPORARY TRAFFIC CONTROL IS NOT REQUIRED. 


STANDARD POSTS SHALL BE STEEL OR TIMBER, UNLESS OTHERWISE INDICATED IN THE PLANS, FABRICATED TO THE DIMENSIONS SHOWN ON 400.1.4. POSTS OF A 
SINGLE MATERIAL TYPE SHALL BE USED THROUGHOUT AN ENTIRE RUN OF GUARDRAIL; EXCEPTIONS ARE ALLOWED ONLY WHEN SPECIFIC MATERIAL TYPES ARE 
REQUIRED FOR TRANSITIONS, END TREATMENTS, AND/OR ANCHORAGES. 

DEEP POST SHALL ONLY BE USED WHERE INDICATED IN THESE STANDARDS OR THE PLANS. 

OFFSET BLOCKS, WHERE REQUIRED, SHALL BE TIMBER AND FABRICATED TO THE NOMINAL DIMENSIONS SHOWN ON 400.1.4. PLASTIC OR COMPOSITE OFFSET 
BLOCKS OF THE SAME NOMINAL DIMENSIONS THAT ARE LISTED ON THE QUALIFIED CONSTRUCTION MATERIALS LIST MAY BE SUBSTITUTED. OFFSET BLOCKS OF A 
SINGLE MATERIAL TYPE SHALL BE USED THROUGHOUT AN ENTIRE RUN OF GUARDRAIL; EXCEPTIONS ARE ALLOWED ONLY WHEN SPECIFIC MATERIAL TYPES ARE 
REQUIRED FOR TRANSITIONS, END TREATMENTS, AND/OR ANCHORAGES. 

PAVEMENT MILLING MULCH, WHERE CALLED FOR IN THE STANDARDS, SHALL CONFORM TO SECTION 739. 


GUARDRAIL DELINEATORS, CONFORMING TO SECTION 601, SHALL BE INSTALLED AT 25' INTERVALS WITHIN 100' OF AN END TREATMENT OR TRAILING ANCHORAGE 
AND AT 100° INTERVALS IN ALL OTHER AREAS UNLESS OTHERWISE SHOWN IN THE PLANS. 


MINIMUM OFFSET DISTANCE FROM FACE OF W-BEAM PANEL TO A FIXED (NON-BREAKAWAY) OBJECT SHALL BE 48" FOR TL-2 AND 60" FOR TL-3. 
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NOTES: 
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massDOT), “ee GUARDRAIL, TL-2 ccroees 2017 | 40.4.2 




















¢ W-BEAM (SYMMETRICAL) & 
3" x 23" POST BOLT SLOT 


«3 x14 du 


SPLICE BOLT 
SLOT (TYP.) 


& W-BEAM & 48" x 1 2" 
SPLICE BOLT SLOTS 


W-BEAM PANEL SECTION 


« 3" x 24" POST BOLT SLOT 29 


& THRIE-BEAM (SYMMETRICAL) “ 


a} yr x1 y 
SPLICE BOLT 
SLOT (TYP.) 


& 
oo 


SS ¢ W-BEAM alexa e 
SPLICE BOLT SLOTS 


THRIE-BEAM PANEL SECTION 


massDO 


'N' SPACES @ 3'-13" 





Tr 
(SEE TABLE 1) 44° (TYP,) 


& W-BEAM & POST 
BOLT SLOTS 


8 
SPLICE BOLT 
SLOTS (TYP.) 


'N' SPACES @ 3-13" 


(SEE TABLE 1) 
44" (TYP.) 


2" (TYP.) 


&{ POST BOLT SLOTS ae 

€ THRIE BEAM —— 

& POST BOLT SLOTS ve 
ci x12 


SPLICE BOLT 
SLOTS (TYP.) 


‘N' SPACES @ 3-13" 
(SEE TABLE 1) 
& POST BOLT SLOTS 
« THRIE BEAM ——® 


& POST BOLT SLOTS 





CONSTRUCTION STANDARDS 


Highway D rea elias of Transportation S E CTl 0 N Al 0 0 











VARIES (3'-1 3", 6-3", 12'-6", OR 25'-0") 


¢ 3" x 24" POST BOLT 
SLOTS (TYP.) 


WV $" @ CABLE ANCHOR PLATE BOLT 


HOLES (WHERE REQ'D.) (SEE NOTE 1) 


W-BEAM PANEL ELEVATION 


VARIES (3'-1 3", 6-3", 12'-6", OR 25'-0") 


& 8" x 23" POST BOLT 
SLOTS (TYP.) 


THRIE-BEAM PANEL ELEVATION 


oe" x 20" 


POST BOLT 
SLOTS (TYP.) 2 


& W-BEAM 


SPLICE BOLT 
SLOTS (TYP.) 


THRIE-BEAM TRANSITION PANEL ELEVATION 


(REVERSE DIRECTION SAME DIMENSIONS) 


W-BEAM & THRIE BEAM PANEL DETAILS 


TABLE 1: PANEL SUMMARY 


TABLE 2 : %" BUTTON-HEAD BOLT LENGTHS 


APPLICATION(S) LENGTH 'L' MIN. THREAD LENGTH 


PANEL SPLICE FULL LENGTH 


STEEL POST MOUNT - SINGLE FACED 

TIMBER POST MOUNT - SINGLE FACED a ee 

STEELPOSTMOUNT-DOUBLEFACED [ to” Ta 
TERMINAL CONNECTOR SPLICE [> FULL LENGTH 


NOTES: 


1. INCLUDE %” @ CABLE ANCHOR PLATE BOLT HOLES ONLY WHERE 
REQUIRED FOR THE INSTALLATION OF THE CABLE ANCHOR PLATE 
SHOWN ON 400.4.1 AND 400.4.2. 


INSTALL BUTTON-HEAD BOLTS FOR POST MOUNTS AND SPLICES, AS 
REQUIRED. BOLT LENGTHS SHALL CONFORM TO TABLE 2 UNLESS 
OTHERWISE INDICATED. PLACE WASHERS UNDER NUTS; WASHERS 
ARE OPTIONAL AGAINST STEEL FLANGES. DO NOT PLACE WASHERS 
BETWEEN BOLT HEADS AND PANELS UNLESS OTHERWISE INDICATED. 
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3" @ BOLT 
HOLE (TYP.) 


RUB RAIL 
BOLT HOLE 
(IF REQ'D) 


ISOMETRIC 
TOP 


ELEVATION 


TIMBER POST 
(6"X8" NOMINAL) 


W-BEAM 

PANEL 
£ $x 10" 
BUTTON-HEAD 
BOLT 


6" 3" 
bron! onl 


BLOCK STOP NAIL 


(TYP.) (SEE NOTE 1) OFFSET —-¢ 8" Bx 10" 


BLOCK UTTON-HEAD 
BOLT 


STEEL POST 


SECTION 


BLOCK STOP NAIL 
(TYP.) (SEE NOTE 1) 


W-BEAM & THRIE BEAM 
STEEL POST 


massDO 


Massachusetts Department of Transportation 
Highway Division 


BLOCK STOP NAIL 
(TYP.) (SEE NOTE 1) 


STEEL POST 


RUB RAIL 
BOLT HOLE 
(IF REQ'D) 


14" (TYP.) 


ISOMETRIC. 
TOP 


ELEVATION 


STEEL POST 
(W6X8.5 OR W6X9) 


STANDARD POST 


6" 3" 
som NOM. 


BLOCK STOP NAIL 
(TYP.) (SEE NOTE 1) 


+ 


48" Ox 18" 
BUTTON-HEAD 
BOLT 


TIMBER POST 


SECTION 


PANEL (W- OR THRIE BEAM) 


8" @ x 10" 
BUTTON HEAD 
BOLT (NO 
WASHER) 


GROUND 
SURFACE 


6" 
33" @ HOLES 


ELEVATION 
ELEVATION 2 


ELEVATION 


CRT POST (TIMBER ONLY) 


(6" X 8" NOMINAL) 
USE ONLY WHERE SPECIFIED 


DEEP POST 
STANDARD POST 


W-BEAM TIMBER OFFSET BLOCK 
FOR USE WITH TIMBER POSTS 


(6"X 8" NOMINAL) 


W-BEAM 
PANEL a | 8" 8" | oT) 8" 
NOM. | NOM. W-BEAM PANEL NOM. [NOM] NOM. 
£8 Ox 18" 
BUTTON-HEAD BOLTS NS 


3" 3" 


NOM. | NOM. W-BEAM PANEL 


BLOCK STOP NAIL 
(TYP.) (SEE NOTE 1) 


&# Ox 10" 


BUTTON-HEAD BLOCK STOP NAIL 


(TYP.) (SEE NOTE 1) 
OFFSET BLOCK 


OFFSET BLOCK 


OFFSET 


BLOCK STEEL POST 


TIMBER POST 


SECTION SECTION SECTION 


PANEL (W- OR THRIE BEAM) W-BEAM PANEL W-BEAM PANEL 


BLOCK STOP NAIL 


(TYP.) (SEE NOTE 1) 
BLOCK STOP NAIL 


(TYP.) (SEE NOTE 1) 


W-BEAM & THRIE BEAM 


DOUBLE FACED W-BEAM 
TIMBER POST 


STEEL POST ONLY 





CONSTRUCTION STAN 





DARDS 











SECTION 400 


POST & OFFSET BLOCK DETAILS 


W-BEAM TIMBER OFFSET BLOCK 
FOR USE WITH STEEL POSTS 


(6"X8" NOMINAL) 


+--+ 6" NOM. 


STANDARD THRIE BEAM 
GENERAL APPRH. TRANS. 


¢ 3" @ BOLT HOLE 


4 ‘a 


ELEVATION 


THRIE BEAM TIMBER OFFSET BLOCK 
(6"X 8" NOMINAL) 


NOTES: 


1. DRIVE ONE NAIL PER W BEAM TIMBER OFFSET BLOCK TO 
PREVENT BLOCK ROTATION. USE ASTM A153 HOT DIP 
GALVANIZED STEEL 3 %” TYPE 16D NAILS. FOR STEEL POSTS, 
DRIVE THE NAIL THROUGH THE UNUSED FLANGE BOLT HOLE 
AND BEND THE NAIL SO ITS HEAD CONTACTS THE FLANGE. 


DEEP STEEL POSTS SHALL ONLY BE USED WHERE INDICATED IN 
THESE STANDARDS OR THE PLANS. 


WHERE BACK OF POSTS ARE EXPOSED AND PLACED WITHIN 2'-0” 
OF A SIDEWALK, SEPARATED BIKE FACILITY OR SHARED-USE 
PATH, TIMBER POSTS SHALL BE USED. ALTERNATIVELY, STEEL 
POSTS WITH A TIMBER BACKING, PER 400.5.1, MAY BE 
SUBSTITUTED AT NO ADDITIONAL COST. WHEN TIMBER POSTS 
ARE USED, ONE OF THE FOLLOWING SAFETY TREATMENTS IS 
REQUIRED FOR ALL BOLTS PROTRUDING FROM THE BACK FACE 
OF THE POST: 


A. AFTER TIGHTENING THE NUT, TRIM THE 
PROTRUDING POST BOLT FLUSH WITH THE NUT AND 
GALVANIZE PER M7.04.11; 


USE 15" POST BOLTS AND COUNTERSINK THE 
WASHER AND NUT BETWEEN 1" AND 1 3" DEEP INTO 
THE BACK FACE OF THE POST; OR 
Cc. USE 15" POST BOLT SLEEVE NUTS AND WASHERS. 
END TREATMENTS AND TRANSITIONS, WHERE SPECIFIC 


MATERIAL TYPES ARE SPECIFIED, ARE EXEMPT FROM THESE 
REQUIREMENTS. 
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TOP OF PANEL 


TOP OF POST 
1" 


TOP OF PANEL : TOP OF POST TOP OF PANEL , TOP OF POST TOP OF PANEL eof ror Fost FINISH GRADE 


FRONT SLOPE 
(1V:2H MAX.) 


FINISH GRADE a FINISH GRADE aq FINISH GRADE 
(1:10 MAX.) (1:10 MAX.) (1:10 MAX.) 
(TYP.) (TYP.) (TYP.) 


VARIES* 


& SLOPE 


BREAK DEEP STEEL POST 


*EMBEDMENT DEPTH BASED 
ON STEEPNESS OF SLOPE 


N FRONT FACE OF POST 


DOUBLE FACED THRIE-BEAM SLOPE BREAK CONDITION 
W-BEAM oe STEEL DEEP POST 


1. CONSTRUCTION TOLERANCE FOR PANEL HEIGHT = + 1". 














massDO CONSTRUCTION STAN GUARDRAIL MOU NTING DATE OF ISSUE DRAWING NUMBER 
aay eee SECTION 400 HEIGHTS & POST DEPTHS pero "7 | 400.1.5 








6" (TYP) 


TOP OF PANEL 


SLOPE BREAK 


1V:2H MAX. 


SINGLE FACED: 


EDGE OF TRAVEL LANE 


EDGE OF USEABLE SHOULDER 
PAVEMENT MILLING MULCH 


3-0" MIN. 


FLUSH WITH ROADWAY 


TOP OF PANEL 3'-0" (MIN) 


DOUBLE FACED: 


EDGE OF TRAVEL LANE 
EDGE OF USEABLE SHOULDER 


PAVEMENT MILLING MULCH 


EDGE OF TRAVEL LANE 
EDGE OF USEABLE SHOULDER 


FLUSH WITH ROADWAY 


NOTES: 


1. TYPE VA CURB PER E 106.3.0. 
HMA CURB PER E 106.2.0. 
SLOPED EDGING PER E 106.5.0. 
TYPE A BERM PER E 106.1.0. 


TL-3 GUARDRAIL SHALL NOT BE OFFSET FROM VERTICAL CURB AND SINGLE FACED TL-3 GUARDRAIL SHALL 
NOT BE OFFSET FROM SLOPED EDGING UNLESS OTHERWISE SHOWN IN THE PLANS OR THESE STANDARDS. 


IN ORDER TO FACILITATE DESIGN AND CONSTRUCTION, THE OFFSET FROM THE CURB TO FACE OF 
GUARDRAIL DOES NOT HAVE TO BE SYMMETRICAL BETWEEN SIDES. ONE SIDE MAY BE LOCATED AT THE 
FACE OF CURB AND THE OPPOSITE MAY BE OFFSET. 





CONSTRUCTION STANDARDS 











massDO; 





TOP OF PANEL 
SLOPE BREAK 


1V:2H MAX. 
ef 


SLOPED EDGING PAVEMENT 


MILLING 
MULCH 


SLOPED EDGING 
(TYPE A BERM SIMILAR) 


TL-2 TL-3 
A(ATFACE) 0" TO6" 0" TO 6" 
AA (OFFSET)  6'-0" (MIN) N/A (SEE NOTE 5) 


TOP OF PANEL 


SLOPED EDGING 
PAVEMENT 


MILLING 
MULCH 


SLOPED EDGING 
(TYPE A BERM SIMILAR) 


TL-2 TL-3 
C(ATFACE) 0"TO10" 0" TO 10" 
CC (OFFSET) 6'-0"(MIN) 13-0" (MIN) 


GUARDRAIL SECTIONS 


SLOPE BREAK 


PAVEMENT 


MILLING 
TYPE VA CURB MULCH 


TYPE VA CURB 
(HMA CURB SIMILAR) 


TL-2 TL-3 


B(ATFACE) 0" TO6" 0" TO 6" 
BB(OFFSET) 6'-0"(MIN) N/A (SEE NOTE 5) 


TOP OF PANEL 


TYPE VA CURB 


TYPE VA CURB 
(HMA CURB SIMILAR) 


TL-2 TL-3 


D(ATFACE) "TO 10" 0" TO 10" 
DD (OFFSET) 6'-0"(MIN) N/A (SEE NOTE 5) 
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END W-BEAM GUARDRAIL AT 
BEGIN LENGTH OF NEED 
POINT (SEE NOTE 1) 


NOTES: 


EDGE OF PAVEMENT 
MILLING MULCH 


. INSTALL GUARDRAIL AT STATION AND OFFSET SHOWN IN THE PLANS. THE END OF 
2'-0" (MIN) LIMITS OF GRADING ‘ THE GUARDRAIL SHOWN IN THE PLANS CORRESPONDS WITH THE BEGIN LENGTH OF 
SEE NOTE 11 NEED POINT FOR THE END TREATMENT (SHOWN AT POST 3 IN THESE STANDARDS, 
nae catch 
PAVEMENT MILLING MULCH ae SE BUT MAY VARY BY MANUFACTURER). 
a PROPRIETARY END TREATMENTS MAY VARY IN SIZE AND SHAPE FROM WHAT IS 
DEPICTED IN THESE STANDARDS. HOWEVER, THE MAXIMUM SLOPES AND MINIMUM 
OFFSETS DIMENSIONED FROM THE POSTS SHOWN HEREIN SHALL STILL APPLY. 


FACE OF 
GUARDRAIL PANEL 


END TREATMENT TEST LEVEL AND TYPE (TANGENT OR FLARED) SHALL BE SPECIFIED 
IN THE PLANS. 
3'-0" (MIN) 
. CONSTRUCT TANGENT AND FLARED END TREATMENTS IN ACCORDANCE WITH THE 
TL-2 OR TL-3 GUARDRAIL MIDSPAN SPLICE FACE OF GUARDRAIL PANEL FACE OF TANGENT END MANUFACTURER'S UNIQUE DRAWING DETAILS, PROCEDURES, AND SPECIFICATIONS. 
3 LOCATION (TYP) TREATMENT IMPACT HEAD 
(SEE PLANS) (SEE NOTE 5) . AT THE DISCRETION OF THE ENGINEER, THE FACE OF THE TANGENT END TREATMENT 
IMPACT HEAD MAY BE OFFSET UP TO 2'-0" FROM THE PROJECTED FACE OF 
—] DIRECTION OF TRAFFIC GUARDRAIL TO MINIMIZE NUISANCE HITS. THE OFFSET SHALL OCCUR OVER THE 
TANGENT END TREATMENT SEGMENT - PLAN ENTIRE LENGTH OF THE END TREATMENT UNLESS OTHERWISE SPECIFIED BY THE 
MANUFACTURER. 





LATERAL OFFSET OF FLARED END TREATMENT SHALL BE DETERMINED BY THE 
DESIGN ENGINEER FOLLOWING THE METHODOLOGY FOUND IN THE ROADSIDE 
END GUARDRAIL AT BEGIN DESIGN GUIDE AND SHOULD FALL WITHIN THE ALLOWABLE TOLERANCES SPECIFIED 
LENGTH OF NEED POINT BY THE MANUFACTURER. LATERAL OFFSET SHALL BE MEASURED FROM THE EDGE 
(SEE NOTE 1) OF TRAVELED WAY TO THE FACE OF THE GUARDRAIL AT POST #3. 





EDGE OF PAVEMENT 


MILLING MULCH END TREATMENTS SHALL NOT TERMINATE CURVED W-BEAM SEGMENTS. 


END TREATMENT IMPACT HEAD DELINEATION SHALL CONFORM TO 601.63. 


15° OR FL 
ATTER (TO TYPICAL FRON 
LIMITS OF GRADING =, T SLOPE BREAK) 


INSTALL GRADING AS SHOWN HEREIN UNDER SEPARATE PAY ITEMS. 
50" (MIN) 10'-0" (TYP) 

. SEE 400.2.2 FOR APPROACH TERMINAL GEOMETRY FOR GUARDRAIL INSTALLED 
SEE NOTE 11 PAVEMENT MILLING MULCH ADJACENT TO CURB AND DOUBLE FACED GUARDRAIL. 


- MAINTAIN 2-0" (MIN) OFFSET TO FRONT SLOPE BREAK DOWNSTREAM OF MIDSPAN 
= SPLICE LOCATION AT ALL TIMES. IF, DOWNSTREAM OF THE SPLICE, GRADING 
FACE OF p CONSTRAINTS INHIBIT THIS MINIMUM OFFSET THEN USE DEEP STEEL POSTS AND 
GUARDRAIL PANEL a \ TRANSITION TO A SLOPE BREAK CONDITION DESIGN PER THE DETAIL IN 400.1.5 UNTIL 
( = THE 2'-0" OFFSET CAN BE MET. 


FACE OF GUARDRAIL PANEL SEE NOTE6 FACE OF FLARED END 


TL-2 OR TL-3 GUARDRAIL MIDSPAN SPLICE PROJECTED FACE OF TREATMENT IMPACT HEAD 
LOCATION (TYP) GUARDRAIL PANEL 


EDGE OF TRAVELED WAY © 


(SEE PLANS) 


_———] DIRECTION OF TRAFFIC 
FLARED END TREATMENT SEGMENT - PLAN 


PROJECTED FACE OF PROJECTED FACE OF PROJECTED FACE OF 


GUARDRAIL PANEL 5'-0" (MIN) GUARDRAIL PANEL 5'-0" (MIN) GUARDRAIL PANEL 5'-0" (MIN) 


VARIES FLARE* VARIES FLARE* VARIES 


EDGE OF a EDGE OF re 
TRAFFIC LANE 4'-0" TRAFFIC LANE 4'-0" EDGE OF 


(TYP) (TYP) TRIG EANS FRONT SLOPE BREAK 


La 3-0" (MIN) 
3-0" (MIN 31-0" (MIN TYPE ‘A' BERM = 
PAVEMENT MILLING MULCH (MIN) PAVEMENT MILLING MULCH ( 


PAVEMENT MILLING MULCH 
*FLARE IF CALLED FOR IN PLANS, OTHERWISE *FLARE IF CALLED FOR IN PLANS, OTHERWISE *FLARE IF CALLED FOR IN PLANS, OTHERWISE 
ALIGN WITH PROJECTED FACE OF GUARDRAIL ALIGN WITH PROJECTED FACE OF GUARDRAIL ALIGN WITH PROJECTED FACE OF GUARDRAIL 
(SEE NOTES 3 & 5) (SEE NOTES 3 & 5) (SEE NOTES 3 & 5) 


SECTION AT POST (1) SECTION AT POST (1) SECTION AT POST (1) 
WITH UNPAVED SHOULDER WITH FULLY PAVED SHOULDER WITH TYPE 'A' BERM 

















Highway Division 





CONSTRUCTION STAN gases a DRAWING NUMBER 
massDOT APPROACH GEOMETRY : SINGLE FACED 400.2.1 


EDGE OF PAVEMENT MILLING MULCH 


LIMITS OF GRADING (SEE NOTE 8) 


PAVEMENT MILLING MULCH 


—_——_ 


ee 


FACE OF 
GUARDRAIL PANEL 


FACE OF TYPE VA CURB 
FACE OF 
GUARDRAIL PANEL 
TL-2 OR TL-3 GUARDRAIL 
(SEE PLANS) 


END GUARDRAIL AT BEGIN LENGTH OF 
NEED POINT (SEE NOTE 1) 


FACE OF TANGENT 
END TREATMENT 
IMPACT HEAD 


TYPE VA CURB 


25'-0" TAPER LENGTH 


(SEE NOTE 3) 


TANGENT END TREATMENT FOR GUARDRAIL 
ADJACENT TO CURB - PLAN 


EDGE OF PAVEMENT 
MILLING MULCH 


FACE OF 
GUARDRAIL PANEL 


5" NOM 
(SEE NOTE 3) 


END GUARDRAIL (DOUBLE FACED) 


AT ¢ OF POST 1 
PAVEMENT 


MILLING MULCH 
































































































































= ne 
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FACE OF 


DOUBLE FACED GUARDRAIL PANEL 


TL-2 OR TL-3 GUARDRAIL 
(SEE PLANS) 


MILLING MULCH 


END TREATMENT FOR 


GUARDRAIL 


(DOUBLE FACED) - PLAN 


FACE OF FACE OF 
GUARDRAIL PANEL CURB 


VARIES 


3-0" 
FRONT SLOPE BREAK SEE SHEET 400.1.6 FOR OFFSET DIMENSIONS 


OR EDGE OF SIDEWALK 


PAVEMENT MILLING J 


MULCH TYPE VA CURB (ONLY) 




















'CURBED' SECTION A-A 














massDOT _COnstRUCTION STAN 
ee ee re SECTION 400 





VARIES 


EDGE OF 
TRAVEL LANE SEE SHEET 400.1.6 FOR 


OFFSET DIMENSIONS 





DOUBLE FACED IMPACT HEAD 


END TREATMENT 


10'-0" (TYP) 


FACE OF GUARDRAIL PANEL 


VARIES 


EDGE OF 
SEE SHEET 400.1.6 FOR TRAVEL LANE 


OFFSET DIMENSIONS 

















PAVEMENT 
MILLING MULCH 








‘DOUBLE FACED' SECTION B-B 
(1:10 SLOPE OR FLATTER REQD.) 


APPROACH GEOMETRY : 
ADJACENT TO CURB & DOUBLE FACED 


NOTES: 


INSTALL GUARDRAIL AT STATION(S) AND OFFSET(S) 
SHOWN IN THE PLANS. FOR TANGENT END TREATMENTS 
ADJACENT TO CURB, THE END OF THE GUARDRAIL SHOWN 
IN THE PLANS CORRESPONDS WITH THE BEGIN LENGTH 
OF NEED POINT FOR THE END TREATMENT (SHOWN AT 
POST 3 IN THESE STANDARDS, BUT MAY VARY BY 
MANUFACTURER). FOR DOUBLE FACED END TREATMENTS, 
THE END OF THE GUARDRAIL SHOWN IN THE PLANS 
CORRESPONDS WITH POST 1. 


ROPRIETARY END TREATMENTS MAY VARY IN SIZE AND 
HAPE FROM WHAT IS DEPICTED IN THESE STANDARDS. 


MENSIONED FROM THE POSTS SHOWN HEREIN SHALL 


P 
Ss 
HOWEVER, THE MAXIMUM SLOPES AND MINIMUM OFFSETS 
D 
STILL APPLY. 


END TREATMENT TEST LEVEL SHALL BE SPECIFIED IN THE 
PLANS. 


CONSTRUCT TANGENT AND DOUBLE FACED END 
TREATMENTS IN ACCORDANCE WITH THE 
MANUFACTURER'S UNIQUE DRAWING DETAILS, 
PROCEDURES, AND SPECIFICATIONS. 





THE FACE OF THE TANGENT END TREATMENT IMPACT 
HEAD SHALL BE OFFSET A MINIMUM OF 0'-5” AND UP TO 
2'-0” FROM THE FACE OF CURB TO MINIMIZE NUISANCE 
HITS. THE OFFSET SHALL OCCUR OVER THE ENTIRE 
LENGTH OF THE END TREATMENT UNLESS OTHERWISE 
SPECIFIED BY THE MANUFACTURER. 


END TREATMENTS SHALL NOT TERMINATE CURVED 
GUARDRAIL SEGMENTS. 


END TREATMENT IMPACT HEAD DELINEATION SHALL 
CONFORM TO 601.63. 


INSTALL GRADING AS SHOWN HEREIN UNDER SEPARATE 
PAY ITEMS. WHERE A TANGENT END TREATMENT FOR 
GUARDRAIL ADJACENT TO CURB IS INSTALLED IN FRONT 
OF A SIDEWALK, SEPARATED BIKE FACILITY, OR 
SHARED-USE PATH, THE GRADING OF THAT FACILITY 
SHALL SUPERSEDE THE GRADING SHOWN IN THESE 
STANDARDS. 
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BEGIN/END RIGID 
BARRIER STA. 


RIGID BARRIER 


EDGE OF SHOULDER 
a 
ee | Ty 


RIGID BARRIER 
OR BRIDGE RAIL 


i EDGE OF TRAVEL LANE 


BEGIN/END GUARDRAIL (SINGLE FACED) 
OR END TREATMENT (SEE PLANS) 


TRANSITION TO RIGID BARRIER (SINGLE FACED) 
OR TRANSITION TO BRIDGE RAIL 


w 


BEGIN/END 
TAPER STA. 


LINEAR TAPER 
ox kt T 


TAPERSEGMENT © ® 
(IF APPLICABLE SEE PLANS) 


— DIRECTION OF TRAFFIC 


(1-WAY, WITH MEDIAN) (2-WAY, NO MEDIAN) 


GUARDRAIL PER THE PLANS (IF REQUIRED) END TREATMENT (FLARE SHOWN, TANGENT SIMILAR) 


EDGE OF SHOULDER \ 


pS BEGIN/END 


TAPER STA. / 
BEGIN/END GUARDRAIL STA. 
(SEE SHEET 400.2.1, NOTE 1) 


APPROACH TO RIGID BARRIER OR BRIDGE RAIL - PLAN VIEW 


MEDIAN OR OUTSIDE SHOULDERS 


(MIRROR HORIZ. AND/OR VERT. FOR OPPOSITE 


a EDGE OF TRAVEL LANE 


BEGIN/END RIGID 
BARRIER STA. 


RIGID BARRIER 


DIRECTION AND/OR SIDE OF ROAD) 


— DIRECTION OF TRAFFIC 


BEGIN/END GUARDRAIL 


(DOUBLE FACED) 


TRANSITION TO RIGID BARRIER (SINGLE FACED) OR BRIDGE RAIL 


EDGE OF SHOULDER 
Toy ooo a 


RIGID BARRIER OR 
BRIDGE RAIL 


END OF BARRIER, BRIDGE 
RAIL, OR ANCHORAGE 


EDGE OF SHOULDER 


DIRECTION OF TRAFFIC — 


ELEVATION 


massDO 


Massachusetts Department of Transportation 
Highway Division 


FLARED END UNIT 


(SEE DETAIL BELOW) BEGIN/END 


TAPER STA. 


END DOUBLE FACED 
PANEL REQUIREMENT 


i MEDIAN WIDTH VARIES 
Ss. 


BEGIN/END TAPER STA. 


MATCH LINE 
END TREATMENT 
(OPTION 1) 
FACE OF GUARDRAIL PANEL 


APPROACH TO RIGID BARRIER OR BRIDGE RAIL - PLAN VIEW 


2%" x Wy" SLOTS 
(TYP.) (8 REQD.) 


2'-3%" R 


PLAN 


2%," x 1K" SLOTS 
(TYP.) (8 REQD.) 


FLARED END UNIT 








CONSTRUCTION STAN 


SECTION 400 














TAPERED GUARDRAIL FOR MEDIAN 


MIRROR HORIZ. AND VERT. FOR OPPOSITE DIRECTION 


NOTES: 


INSTALLATION: THE PLAN VIEWS SHOWN ARE SCHEMATIC ONLY, SHOWING EXAMPLE GEOMETRY FOR CONNECTING GUARDRAIL 
SEGMENTS INCLUDING TAPER LOCATIONS AND DOUBLE FACED GUARDRAIL REQUIREMENTS AS APPLICABLE. WORK THIS SHEET WITH 
THE PLANS, WHERE STATIONING AND OFFSETS FOR BEGIN/END GUARDRAIL, BEGIN/END RIGID BARRIER, AND BEGIN/END TAPER ARE 
SPECIFIED. 


DATE OF ISSUE 
OCTOBER 2017 


LAYOUT TO SINGLE FACED 
RIGID BARRIER OR BRIDGE RAIL 


— DIRECTION OF TRAFFIC a 


FACE OF GUARDRAIL PANEL 


—S—= 


END TREATMENT 


GUARDRAIL (DOUBLE FACED) 
OR DOUBLE FACED END 


TREATMENT 


DRAWING NUMBER 


400.2.3 





— DIRECTION OF TRAFFIC 


EDGE OF TRAVEL LANE ~ 


BEGIN/END GUARDRAIL 
BEGIN/END RIGID (DOUBLE FACED) STA. 
BARRIER STA. 
RIGID BARRIER APPROACH TRANSITION GUARDRAIL (DOUBLE FACED) 
RIGID 


EDGE OF SHOULDER 
BARRIER FACE OF GUARDRAIL PANEL 
Mm “fh 1) a ™“ 
[LS A A A A A SL x x x x by a ' - ae a 
Q e || L] tt 4 - 


GUARDRAIL (DOUBLE FACED) 
TAPER SEGMENT OR DOUBLE FACED END 
BEGIN/END (IF APPLICABLE, SEE PLANS) = FACE OF GUARDRAIL PANEL TREATMENT 
TAPER STA. Jp 
BEGIN/END 
DIRECTION OF TRAFFIC c~ TAPER STA. 
APPROACH TO RIGID BARRIER - DOUBLE FACED GUARDRAIL 


PLAN VIEW - MEDIAN SHOULDERS ONLY 
MIRROR HORIZ. AND VERT. FOR OPPOSITE DIRECTION 




















massDO CONSTRUCTION STANDARDS LAYOUT TO DOUBLE FACED RIGID gaaen as DRAWING NUMBER 
iguseyrecisel au BARRIER - TRAILING ENDS 400.2.4 


EXISTING GUARDRAIL 


EXISTING GUARDRAIL NEW GUARDRAIL 


12'-6" 


BEGIN TRANSITION 


TYPICAL POST SPACING 


mass DO 


Massachusetts Department of Transportation 
Highway Division 





CONSTRUCTION STANDARDS 
SECTION 400 














LENGTH OF TRANSITION = 34' - 4 3" NEW TL-2 OR TL-3 GUARDRAIL (SEE PLANS) 


12'-6" 


END TRANSITION 


NOTES: 


1. MAINTAIN STANDARD 1" CLEARANCE OF POST ABOVE PANEL 
THROUGHOUT THE ENTIRE LENGTH OF TRANSITION. 


A MINIMUM OF ONE (1) 12'-6" PANEL SHALL BE PLACED BETWEEN THIS 
TRANSITION AND THE START OF ANY END TREATMENT OR ANCHORAGE. 


ALL NEW POSTS SHALL BE 72" IN LENGTH UNLESS OTHERWISE 
SPECIFIED BY THE ENGINEER. 


ALL NEW POSTS AND OFFSET BLOCK MATERIALS SHALL MATCH 
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STANDARDS 


1/4" PREMOLDED JOINT FILLER 


A : 
i | 8" 


4" SLAB CAST IN PLACE 


SEE ( $e 
wAW 1 **K 
DETAIL"A ‘ / | CEMENT CONC. 
—— 1/2" BARS @ 12" E.W. 


2" @ LIFT HOLE 
ON BARRIERS 13' OR LESS 


1" @ PLAIN BAR DOWEL 
SEE DRAWING E 402.22.0 


4000 PSI CEMENT CONCRETE. 
(SEE MASSDOT SPECIFICATIONS 
FOR DESIGN REQUIREMENTS) 


& 
GRAVEL BORROW CAC: 


a4 12" 


GRAVEL GRAVEL 
SPECIAL BORROW* SPECIAL BORROW* 


4" THICK 


TALL 3-11/32" 3'-6 1/8" 


1/4" PREMOLDED 
JOINT FILLER 


DETAIL “A” 


* SAME DEPTH AS UNDER ROADWAY. 
** BARRIER CAP BUILT USING 4000 PSI CEMENT CONCRETE (SEE MASSDOT SPECIFICATIONS FOR DESIGN REQUIREMENTS). 


NOTES: 
1. ALL LONGITUDINAL BARS TO BE CONTINUOUS FOR BOTH PRECAST BARRIERS AND CAST IN PLACE BARRIERS. 
2. USE MINIMUM COVER OF 1 1/2", UNLESS OTHERWISE INDICATED. 
3. ALL CONCRETE IS TO BE FIELD COATED AFTER FINAL INSTALLATION WITH A CONCRETE PENETRANT/SEALER. 
CONCRETE SHALL CURE NOT LESS THAN 28 DAYS PRIOR TO COATING. 
4. FOR REINFORCING DETAILS SEE E 402.21.0 
5. FOR DOWEL DETAILS SEE E 402.22.0 
6. TAR PAPER TO BE PLACED INSIDE LIFT HOLES AND BARRIER JOINTS. 
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ANGLE RAIL STIFFENER 
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ELEVATION VIEW 


(CONSTRUCTION SIDE) 
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SCREW ANCHOR (x6 EACH BARRIER) 
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SCREW ANCHOR 
%" X 7" SCREW ANCHOR WITH FACTORED DESIGN 
STRENGTHS IN 4,000 PSI CONCRETE WITH A 6 /%" 
EMBEDMENT AS FOLLOWS: A MINIMUM 11,820 LBS 
IN TENSION AND A MINIMUM 25,455 LBS IN SHEAR. 
SECTION A-A 


TEST RESULTS 
MASH 3-11 ON CONCRETE: 


1. INSTALLATION LENGTH: 20 SEGMENTS 

2. DYNAMIC DEFLECTION AT BASE: 59.0" 

3. PERMANENT DEFLECTION AT BASE: 59.0" 
4. WORKING WIDTH: 81.4" 


NOTES: 


1. SEE MASSDOT DRAWING # E 403.2.0 FOR 
CONNECTION AND BARRIER DETAILS. 

2. FOLLOW MANUFACTURER'S INSTRUCTION FOR 
INSTALLING SCREW ANCHORS. 
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| SECTION B-B 


6" X 4" X 4" ANGLE 
ASTM A709 GRADE 50 
CHARPY TESTED TO MINIMUM 15 FT/LBS AT 40° 
GALVANIZED 


ANGLE DETAILS 


TEMPORARY CONCRETE BARRIER 


CONSTR RETROFITTED TO MASH TL-3 
STANDARDS 
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CUT CONDITION 


UNDISTURBED AREA 


DRIP LINE 


MINIMUM OFFSET- 
6 FEET TYPICAL, 
BUT MAY VARY 
DEPENDING ON 
CONDITIONS 


CUT CONDITION 


Massachusetts Department of Transportation 
Highway Division 


CONSTRUCTION 





STAN 





DAR 





DS 


FILL CONDITION 


NOTES: 

1. CONSTRUCTED WALL MATERIAL 
SHALL BE PER SPECIFICATIONS. 

2. WALL MATERIAL MAY BE DRY LAID 
BALANCE WALL OR SLOPE PAVING. 

3. WALL CONSTRUCTION SHALL NOT 
COMPROMISE ROOT SYSTEM (BURIED 
STRUCTURES, SUCH AS MSE OR 
GEOGRID MAY BE USED FOR FILL BUT 
NOT CUT CONDITIONS). 


DRIP LINE 


RETURN WALL 


INTO SLOPE 


SECTION VIEW 


TAPER RETAINING WALL 


TREE CANOPY 


RETAINING WALL 
(ALIGNMENT VARIES) 


UNDISTURBED 
AREA 


PLAN VIEW 


TREE WELLS 


UNDISTURBED AREA 


INTO SLOPE 


TREE CANOPY 


RETAINING WALL 
(ALIGNMENT VARIES) 


UNDISTURBED 
AREA 


FILL CONDITION 
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REPLACEMENT OF BOUND BROKEN OR LOST WILL BE INSCRIBED WITH THE YEAR BOUND 
POINT WAS ESTABLISHED. 
BOUNDS LOCATING NEW CORNERS WILL BE INSCRIBED WITH THE YEAR NEW CORNER WAS 


ESTABLISHED. 
ALL LETTERING TO BE 
1/2" V SUNK LETTERS 


E.G. OPPOSITE 
FACE WITH "S" 
FOR CORNER 

ON MEDFORD- 


I89O| | . iN 


OPPOSITE FACE 


HAMMERED D ag 
oun 
A Ale GR 


GROUNP ine 


OPTIONAL- HAMMERED 
OR ROUGH SAWED 


CITY OR TOWN CORNER 


NOTES: 
1. TOP AND 4 SIDES FOR A DISTANCE OF 12" TO BE HAMMERED SMOOTH. 
2. IN SPECIFIED LOCATIONS, MONUMENTS MAY BE HAMMERED SMOOTH ON TOP AND 4 SIDES ABOVE GROUND LINE. 


3. FOR DESCRIPTIONS, MATERIALS AND CONSTRUCTION METHODS SEE STANDARD SPECIFICATIONS. 
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